168           XVI. REVERSIBLE THERMOELECTRIC PHENOMENA.
The thermo-electric phenomena occurring at the surface of separation of two conductors of the first class are known as the Peltier Effect. There is in general a difference of potential (IT) at the two sides of the surface, and when a quantity of electricity flows across the surface, the energy corresponding to the change takes the form of heat absorbed or given out at the surface, in just the same way that when friction occurs between two bodies each appears to receive heat from the common surface of separation.
From § 160 it appears that in an element in which the only electromotive forces are those due to contact, the sum of these, representing the total electromotive force, must be of the form GT i. e. proportional to the absolute temperature.
This result may be generalised by taking a (non-resisting) circuit formed of any number of metals. Let ni? IT2, U3 be the electromotive forces of contact at the various junctions taken in order round the circuit T13 T», T% the absolute temperatures.
Let e units of electricity flow round the circuit in the positive direction. Then the quantities of energy gained at the junctions are eJT1; eJT2; eIT3, and these represent the quantities of heat absorbed. Since the process is reversible, the sum of the corresponding changes of entropy is zero. That is
(300)                    S, + a + ^+...«o.
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Now let all the temperatures of the junctions but one, Tr be kept constant. Then it follows immediately that
IT
— = constant,
and calling this constant G we have
(301)                            nr=CrTr    and    2/0 = 0.
Thus in a reversible circuit in which no oilier electromotive forces occur the Peltier effect at any junction must be proportional to the absolute temperature of that junction and further the sum of the coefficients Or must be algebraically zero.
In particular the electromotive force in a circuit of two metals will be proportional to the difference of temperature of the junctions.
Now in practice it is found that when the temperature of one junction is kept constant and that of the other is raised, the current instead of always increasing may vanish and change sign. From this it follows that conformably with the laws of thermodynamics, other electromotive forces must exist in the circuit. Prom arguments of this character Lord Kelvin was led to the discovery of the Thomson or Kelvin effect according to which:ectromagnetism that the electrical energy passing to or from the condenser or motor is wholly of the nature of S only can occur in one phase, giving four phases altogether, in accordance with the rule.
